Immobilization of Lipases on Heterofunctional Octyl-Glyoxyl Agarose Supports: Improved Stability and Prevention of the Enzyme Desorption.
Lipases are among the most widely used enzymes in industry. Here, a novel method is described to rationally design the support matrix to retain the enzyme on the support matrix without leaching and also activate the enzyme for full activity retention. Lipases are interesting biocatalysts because they show the so-called interfacial activation, a mechanism of action that has been used to immobilize lipases on hydrophobic supports such as octyl-agarose. Thus, adsorption of lipases on hydrophobic surfaces is very useful for one step purification, immobilization, hyperactivation, and stabilization of most lipases. However, lipase molecules may be released from the support under certain conditions (high temperature, organic solvents), as there are no covalent links between the enzyme and the support matrix. A heterofunctional support has been proposed in this study to overcome this problem, such as the heterofunctional glyoxyl-octyl agarose beads. It couples the numerous advantages of the octyl-agarose support to covalent immobilization and creates the possibility of using the biocatalyst under any experimental conditions without risk of enzyme desorption and leaching. This modified support may be easily prepared from the commercially available octyl-agarose. Preparation of this useful support and enzyme immobilization on it via covalent linking is described here. The conditions are described to increase the possibility of achieving at least one covalent attachment between each enzyme molecule and the support matrix.